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2'599,597 
DïUï/EKï0THE Wïï'ïï 
Hïïm;PiëëWson, Mbt6n-WSh- 
Appliction,November14, 1949» SerialNo.. 
16ïCïin (Cf. 28912 
os are eççnal .ints whieh gxow-Well  
the Sçates o Washgçon and:regom Cmon 
growing procedes, areed;.' by mos. growers. 
The hors are se in hills orming 10ng rows a 
right ales o each .0her, and. the plant are 
seven ïeeç awar. ,he:eerows are check-planted , 
 allow them .to be.plowed . tWO. kecti6ns. 
Overhead woees run- parael to thé. rows. nd 
twines are susendedïrom thoe-.&ies tosuporç 
the lants. 
10 
There are two-tvpes of. overheadwire..çhe lighç 
wires to which the twes :are atached and  te 
heavy cross wes which support-çhtighter ones. 
The heavy wires run in one rection. alng e 
fie]d, dectly above theh0P.Plàn» praliel t0 15 
each other at 28-oot.terva,, 
ported by . oles. which exçend 16  fëet. abbve 
ground. ïhese hea croes wires support .the 
light wes which extend at right angles to çt5e 
heavy wires, and- are spaced seven.eet .aprt, 20 
one lht we assing midwa.beween,eac two 
rows of hors.. The general.aangement ïs Sho 
in igure 1- which..the Xdiaçe he hop 
plants, the heavy lines çhe.hevy wires,, the iht 
lines the light wes,--and-, the-smaltcircles .thë 25 
oles. ile each heavy wire is-suportéd b a  
wole at 28 foot  inrva-the.polessupporting. 
adjacenç wlres are saggered as-sh0wn in 
fige, so as to levean unobstrcted 
along one side '0ï each light .e,. and çpari.lC-0 
thereto. rom the light wires -twies- are- s- 
wended and tied ço a stake driven-near, each h6p 
plant. To each sçake, two .twines are tidd,, one 
of which is attached.-to the-neest.lih wire 
on one side, and the, other.o .the nearest'.lht 5 
we on the oposiçe side, Ifi orde ï0r there o 
be two twes for each hop. plant thère m 
thereïore be eight twes .ttaëhëd 6 egc 
the light wes between each.p 0f hëaq Wie: 
Due to the beakgë 'of:hëté nër ., thë 40 
knot abouç the wire it is "thë 'aIpgië t5 
rie a large loop aç onWendS'of të"e wih 
a overhand [not an Ue'tSë to'Stràds 
loo  rie  C16vë hïth a0Ut'hë we: Th  pratice. 
meçhod of looping the "të al10Ws ë hop'n' 5 e meçhod used would ao permit h "tieig 
twine to rema in plhe eën'thougho&ë twe o other kos in 
is broken ner thëot. é"We -madë 'oP w0e, and he"eh0d by :which:my wiher ties 
coir and the commo.pactëé0$ hogrors  thë knots cold also : be ëd :ço ti,:hë Samë 
today is to Spi të c0iïrbm ' thë.skeis0f"e knots about oçher' objêe b mOdifying  thë siZe  
baled co an cut ï in" 18 :or i9: ïoot' lefigth. 0 of the knot heäds and the 2ength'o£ :thë Plgér. 
Then by manda1 lab0V "one-endis - d0ubied bck: My twer 
and a spleloop kot" tièff wlth:the tWO t; ïewmong par,' each of whiCh may bé edsfly 
ming a loo.on të *endapprxtey»foy andquiëy replaced.: 
inches in circumîerenee. Thetne- the tiëd Inmy machine-the 
in bundlés 0f. ab0t 30ff sgs :aff st0rèd ii  55 A :plfigëk. h6ok;bid :on thë«ëfid: '0f:  flèible 
used. wëel,'hVse cihêëficë i; të erèd lnth. 

2 
Wlïëiï usëd thë findles axe placëd in tr6ughs 
moïméd near thë plaffol;m on a sied or wagon. 
The individUal leighs of twine are thon picked 
ut h Y the worImen änd tied ab0iit the Wire in 
the form of a clovë hitCh 
The purv0sè of my dbible-knot-head-twinër ïs 
to measure and cut a desired length of tWine 
f:Sma lai-gé supDly/double. ba6k oriëbhd Of the 
sevel, ed.Portion on iself, f6rfïï along 160p"rïear 
one end of-this 96rJJiorïI0Ytiëiiag a similë ov4r- 
hand knot with tàae doubled s/Pïiïd, riWthe 
d6ubled strand, tie:the d6fiiölêd-stP£iïdbftïëlo6p 
abbut a wirë in .the f09ïiabf a clo9ë hih, ad" 
leave thë ottosite ezïd-of thë sevëred lengh of 
t#ie 10ngeï0ugh t6 be tiedto a stakeffêC a 
hopplant. 
1VymaChiiië will thïïs rie a Clore kno$ ab6ut 
any suitablë sïppor-ffand leave each end 0f "the 
twine ima desired length. 
A major 0bject of my ïJ0U51ë-kno/-heäd-twër 
is to savë lab0r as if will rë!51ïè %w6 men under 
the presefït.practcè andde ttïe work-mïïclä f£s%ër. 
This will materia11¢sh69tei4 %tï6 twinin Sedson 
in hop raising: 
Another object- Oïni:d6uble=ki6t=hëd"twiiae 
Js fo use less twLne inf0rïnïrig ttië loolJhr/dlegqe 
less extending.bey0ïïJ thë cl0ve knb thaa is 
necessary Whën hë worlï-is dorie b:ï hand: wÏ{ïch 
will resultin a savin bf twiiae. 
An additional object of the clouble-knot-hëd. 
twiner is to lessen lïë-ddfigë-t6 human livês, 
since in the presezï/ :ti, actice ït is necess-rYi0i, 
the men who rie the tWiïaeàböut hë wirë t0 ide 
on k highplatform: aptJrox-in/gtëlr "12 feë 'hlgh, 
some pulled by tractors and some bY animais 
over rough ground. 
A further purpose is to reduce thë handling 
of hop twine since: ¢:mchine will ïe thë-two 
knots from a skeiïï of bdll C0]r 0r-fr6m a large 
sUPï61y spobl0f c6ïr." 
A still further Pi55e"0f"m: màhine is 
rie the twine abSo/ thëwfrë wittibit"ttie -neëd 
of soaking the twine in water as is ttiëireëït 
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plunger is passed through a casting which has by wheels 23, at least 6 but less than 7 feet in 
passages ïor the plunger in the ïorm of the de- circumference. As will be seen later this permits 
sired knots. The plunger hook picks up the 8 knots tobe tied in approximately 25 of the 
twine a predetermined distance from the end and 28 feet between crosswires or plants and the 
is retracted through the passages, laying the 5 knot tying apparatus to idle for about 3 ïeet 
twine therein in the desired knot forms. The near the crosswires. Horizontal side members 

twine is then released from the passages through 
lateral slots in the casting and allowed to fall 
about itself in the simple loop ïorm and about 
a wire which bas been passed through the casting 
to forma clove knot. The hook releases the 
twine by means of a shearing blade which is part 
of the hook itself. My machine thus measures 
the twine, cuts it in desired lengths, ïorms a 
loop in one end thereof, ries a double strand oï 
twine about the wire, and completely releases 
the twine from the mechanism, leaving it hanging 
ïreely from the wire soit may be tied to the 
stakes. My machine is of the tractor or horse 
drawn tYpe and receives power from the traction 
of its wheels to motivate the necessry parts, but 
could be adapted to a power take off. 
In the accompanying drawings which illus- 
trate the embodiment of the invention: 
Fig. 1 is a rear elevation of my complete ma- 
chine; 
Fig. 2 is a side elevation, taken from the right; 
Fig. 3 is a plan view; 
Fig. 4 is a diagrammatic plan view of the knot 
tying elements; 
Fig. 5 is a diagrammatic rear vlew o£ the over- 
hand knot tyer, with fragmentary cross sections 
showing the bearing surfaces of the passages and 
the neck in the passage which trips the plunger 
blade; 
Fig. 6 is a cross section taken along the line 
6--6 of Fig. 4 looking toward the left of that 
figure; 
Fig. 7 is a cross section taken along the same 
line of the same figure, looking toward the rlght; 
Fig. 8 is a partial cross section taken along 
the line 8J8 of Fig. 5, looking upward; 
Fig. 9 is a cross section taken along the same 
line of the same figure looking down; 
Fig. 10 is an enlarged detail view showing the 
guide pulley in elevation with a portion of the 
measuring drum ïrom the rear thereof; 
Fig. 11 is a development of the measuring 
drum; 
Fig. 12 is a detail view drawn to a larger scale 
showing the clutch mechanism in elevation as 
seen from the rear of the machine; 
Fig. 13 is a detail view drawn fo an enlarged 
scale showing the twine severing mechanism in 
vertical cross section; 
Fig. 14 is an elevational view oï the twine 
severing mechanism as seen ïrom the right of 
Fig. 13 drawn fo a larger scali; 
Fig. 15 is an enlarged side elevation showing 
the twine severing mechanism; 
Fig. 16 is a top plan view of the twine severing 
mechanism; 
Fig. 17 shows schematically the usual layout 
of a hop fleld. 
Fig. 18 shows a clore hitch tied about a hor- 
izontal wire and secured by an overhand knot 
in the manner in which my machine will leave 
the twine attached fo the wire. 
IAke reference characters indicate like parts 
throughout the several views. 
As seen from Figures 1, 2 and 3, my twiner 
comprises a substantially rectangular base frame 
20, carrying at its forward end hitching means 
2! for attachment fo a tractor or the like, and 
mounted af its rear end on an axle 22, supported 

24 overlie each side of the base frame 21], and 
are hinged toit at the rear so as to permit these 
side members, with the framework above them, 
] to pivot about the rear of the machine in a ver- 
tical plane parallel fo the direction in which 
the machine travels. An upright 25 is hinged to 
each side member 24 af ifs rear end so as to 
permit it to pivot about the side member in a 
15 vertical plane transverse to the direction of 
travel. Diagonal frame members 26 are attached 
to the ïront ends of the side members and each 
is connected at its upper end to the upper end 
of the upright 25 on the same side of the machine 
2O through a horizontal frame member 27. These 
diagonals 26 are also hinged to the side members 
for transverse pivoting, so that each complete 
side ïrame may sway transversely and both side 
ïrames together may pivot about the rear of the 
5 machine in a vertical plane. The swaying mo- 
tion is limited by stabilizing rods 28, one of 
which is pivoted to the base of each upright 25, 
and crosses diagonally to the upright rising from 
the opposite corner. Each of these uprights 25 
3O carries a flange 29 in which the diagonal stabili- 
zing rod 28 is slidable, and the rod carries abut- 
ments 3fl above and below the point ai which 
it passes through the fiange. Coil sprlngs ! 
encircle the rod between each abutment and the 
35 flange 29, thus normally retaining the uprights 
perpendicular to the ground but permitting a 
side sway under transverse pressure which is 
limited in degree by the location of the abut- 
ments. 
A gear wheel 32 is mounted approximately 
40 midway of the axle 22, and meshes with a second 
gear wheel 33 slidably carried by a short axle 
4 parallel to the first named axle 22 and ro- 
tatably mounted on the base frame 20. The 
diameter of the second gear is approximately 4 
45 rimes that of the rst in order to decrease the 
rotational speed of the second axle to one-fourth 
that of the first. This second or short axle M 
carries near each end a bevel gear 5, which 
meshes with a second bevel gear 36 carried by 
5O a short vertical rod 37. These short vertical 
rods are rotatably mounted in the horizontal 
bar 38, carried by the base frame 20 as shown 
in Figure 1, and are connected through uni- 
versal joints 30 fixed through sleeves 40 to longer 
55 vertical rods 4, slidably mounted in these 
sleeves and held parallel to the side frames 
by upper and lower horizontal supports 42 and 
4. Each of these longer vertical rods carries 
6O near its upper end a bevel gear 44 which meshes 
with a second bevel gear 4S of the same size 
mounted on the short horizontal shaft 46 which 
is supported from the side frame 25 by the hor- 
izontal members 47 best shown in Figure 2, and 
65 passes through the side frame to rotatably carry 
the measuring wheel 46. Each of the bevel gears 
44 on the vertical rods 4 also meshes with a 
third bevel gear 40 approximately one-half of 
its size, carried on a short horizontal axle 50 
70 parallel to and supported from the side frame. 
The axle 50 extends forwardly from this third 
bevel gear 40 and terminates in a plain gear 5 
which meshes with a second plain gear 52 ap- 
proximately one-fourth its size mounted on a 
5 second short axle 3 paratlel fo 50, and also 
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supported from the. side frame. This. axla 
extends rearwardly from the gear wheel 
terminates' in a Pitmarf 54.:ha,.vinga/athgle: pin 
56. Thig Pin is fitted dito., a :slot 56.in. the.lever. 
arm 57, whih is Pivtallmounted:on.,the:stip. 
port 58, carried by.'the.:upright 25, extends 
wardly, and inwardly: o;t:the,rrlachine,, and carries 
a second slot :58:nerAts uPperend,, It.: Wil-1 be 
seen from the gear ratios set. forth that this 
lever arm 7 will oscillate8!,times ,for each ro 
ration of.the meïsuring drum, or. each 25. feet 
of travel by the machine.' In_the coseof,these 
oscillations it will reciprocate ca flexible.metallic 
plunger 0. (Figures. 2 ;and 5). which it:. drives 
through a pin 6 (Fig. 1 .sea-ted:in ona end 
plunger and extending,.throgh:theslot.6. This 
plunger 8[} is slidably, munted, wihin the 
housing 88 which .is supported onthelcrossra,r m 
54.attached to the upright and/brac, ed«by.:.the. 
diagonal 8. Reciprocaion of:the plunger drives: 
!t through curved Pssage::(show, h !n .Fi, 
m the outer end of the::hou.s.ing::8»an d down 
against the twines66.caçried, o::the::mesBrin'g 
drum 8. Taking the tel, t. hand holsing: from 
the point of view of ig. 1 after .the light,twine 
supporting wire has beën slipPêd d0w.n "hrough 
the slot 87 into ch£rmei 8, the p!unger: ëntërs 
the innermost, Or c15vë hi.h tyïri et 0f: 
sages at A of Figs. 4:ïnl :5 rïl fSiibws h'è 
arrowed line, leavîhg.'this,:t of :ÏasagC at B.. 
The plunger hen 
and emerges at C./THë::16ï:  n$: ëcti:6fl :of 
the housing is traversed/y:a..lae entZ£i knot 
ourlet channel 68 the:'pgit!n:bf Which ihown 
in Figs. 4, 5, 8 hnd9. Asthë plngeri re- 
tracted, the twine s"dawfi in l:lrOugti:c, and 35 
through the loop tying Channel to B. As soin 
as the Plunger is Withlrdw fr0m tese Chan- 
nels the twine will Siip b{/ ilàrouh thë slots ï8 
interseeting the channëIs inë':hee':iot are 
wide enough to adroit, th iwine, but tsb nar- 0 
row îor the plungër.  ovehand knoiJ Will. 
thus be formed in. he knot eharmel69 .f the 
loop tying portion of he 'h0using gnd drawn 
inward to B of Figs, 4 and 5. 'Sine ::thfs khot 
is larger than the plonger, if Vvill-nSt:entr the 45 
c!ove hitch passàgë bênïïïg af iB.-bt: @ill be 
diverted down theïncline 1], leïving thehousing 
at 7. (See Figs 5 :nd '6) 'T t le tïvine t2ailing 
behind the overtiand kn::will Clëar thr6ugh,the 
slots ]$-and-14 6fFiï 4 :and 5 :@hich.fòm a 50 
continuous 0pening. v.th. 1 .,,temintit/g as the  
bottom of 7.. Incline '1: leatlsfrom passage 
7A to the edge of'the, block Wlhile l:inters.ectS. 
only 67A. The PlUnger continues, .leaving the 
clore hitch passage arA.' -Just»befoze, it,.reaches.. 55 
A there is a constriaticn,75 in.the. PasSage_ .which 
compresses the head of the.plunger... This.. head 
(best seen in Fig. 5): comprises a.hook:]6 and 
pivoted blade 71 normally:closing, the open:side 
of the hook. The rear of .the blade.extends.away 60 
from the hook, and:.when the, head of the'plunger 
is compressed thisb!ade s;force d inwa towards 
the shank of the ho0k,: thus. ctting, thetwine. 
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for .each. measuringwheel,, and they .ara led: Up 
the frame members 6 through guides., A, to 
an8 channelled pulley, wheel:19, ovêzthis pnlley, 
and thence around each measuring drum 
5. a clockwise, direction, reference, being had to. 
Figure 2. This measuring wheel carries 9 exterr 
nal ridges 88, the location .of which is bëst.shown 
in development.in.Figure:ll. These::ridgesmesh 
with grooVes 8 in the pulley wheel 19,. as:best 
10 shown in Fig. 10, the :pulley.w-heel::moves:axia!ly 
to acCommodata itself to theridges on 
measuring.wheel 28,. since,it is axially. s!idab!e. 
on its supportingshaft. 8 which:,is Jonrnalled 
in the cross member. 1 At 8 elual  intervals 
about the circumference of.tle measuring Wheel 
its periphera! surface:is cut away,: a :the center: 
to accommodate: the: phinger:: hea.d, 
driven, dov/n so that:the exterior of the: ho0k 
78. contacts, the twine, The twine then 
along the exterioz 0fJthe:hook forces .ack the 
pivoted  blade 77 '.(whichis :ather bi_dnt, at,_.its. 
tip) and rides, up. into the curve .o.f the hook, 
thus permitting the:knife, blade ] t. faïl::Sack 
in position, afte .which the p!u_ngeç=is.: w.ith- 
drawn and the knots tied as:outlined.above. As 
will. be best. see_n.i Fig. la, ecl 0: ihe eight 
points .ai which the. measuring.Wheel 
away to accommodate.the Pl-ngerhead lies. along 
the center ofits surface. Howeve» the:.gro0vês 
and ridges thereon are s0 arrangea that =a dif: 
ferent-twine,, is picked up at =each of tïë. eigti 
points. 
As each measuring wheel 4 ::turns, the twine 
encounters .the cutting asSembly:: 86 :ibest-hown 
in lig. 13. This is a separate:partixëd tb:ghe: 
inner surface .of :the. wheel 
is fixed to the irmer surface of themëasuring 
wheel and pivotaïÏy mounted iever.arm 
jects radially inward and hen cUrves outward]y 
through a Si0t,84 in the plate and. the,urfacê: 
of the wheel; ëating. in a bl0ck 8,. with 
an inclined outer surface: 8.. This block 88. 
carries a blade 88 mounted On its inne .edge over- 
hang!ng and Parallel to the slot 84, and co. 
opërates ith a second bade 89 mounted:on the 
plate 83A and Projëcting through the.,slot 
block 88 lies direetly in the path of the wine 
and when it is raised by Pivoting Of the lever 
arm 85 the twine slides down the incline sur: 
face 87 and slips under the bloek. A spring 
8. normally retains the lever arm. n a radial 
position, and the block flush against the plate 
8A. However, a stop extends outwardly from 
the side frame 2 and comprises a horizontal 
axle 9 encircled by a freely rotatable sleeve 
When this sleeve encounters the pivoted lever 
arm, the block is forced upward, until the lever 
arm can pass over the stop. As the block s 
raised, the .twine passes down the incline and 
into the slot formed between the iower edge of 
the block and the outer surface of-the plate. 
The grooves in the wheel are so arranged 
a different twine tests Under the plunger each- 

held therein, leaving it:free,tq chng to the tight one-eighth revolution, and- since there is only 
twine-supporting Wire 'D:at .Pass, out:thr'ough 65 one stop, only the Cutting mechazism .holding 
channels 68 and ï.: Thë:Piger:i thën den, this particular twine wiilbe/0perated;  .... 
back and the Pr0Cess èïe:::: Ï6:h:d :be The axle  and sleeve 8 Whichserve as a. 
noted that the geangia:iïtn, :arç:  ar- stop to pivot the lever::::arm 85 .are adj-usably 
ranged that the speed:oi £he return stroke of mounted on the side frame in ortier th.at their 
the Plunger int5 .thë 70 position may be shifted :to schronize the Öp- 
that of the forwrditbkë.::fS :ëdUës,.the. eration of the plung.er and the clamping ,and 
rime during which tié cutting mechanism The. points-at:which tlàe 
wire as the. cl0,ve: klT,0,t, i:;ïë.':;'Thë, tï¢i î  twines will be picked up arë:ïndicatedby the 
c0iled in boxes:brï.ïïpiotë« sily:l6OlS dors and the relative poft.ions0f .-he cutërs 
indicaed at 8. '= Thëï ë ëïhif''ê:tWlhë  7 :by the ovals  Fig: i:ï::. ' ................. : 
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1Réferring now to the clutch mechanism, it to operate before an engaging action is next 
will be observed from Figure 12, that stop 93 needed. 
which is fixed to the base frame 29, will trip the Immediately over the clove hitch section of the 
lever arm 94 which is pivotally mounted on a housing 93 are two arcuate rods 19 which serve " 
collar 98 flxed to the axle 34, once for each fo- 5 to lift the heavy crosswires to clear the machine 
ration of this axle, or once for each 8 reciproca- as these are encountered. A short distance in 

tions of the plunger. Tripping of this lever arm 
94 will release the coil spring 96 which abuts on 
the fixed collar 88 at its outer end. This spring 
will then drive the slidable gear wheel 33 away 10 
from the fixed collar and out of engagement with 
gear wheel 32. No further knots will be tied 
until the lever 97 shown at the upper left of 
Figure 2, encounters one of the heavy crosswires 
above the hops. During the period immediately 15 
following the tying of the 8th knot, the plunger 
wfll remain idle within the housing 63, leaving 
the slot 67 free so that the light wire may be 
moved up and out of the slot by rods ! ! 7 as the 
machine passes under the heavy, cross wire, and i0 
then returned to if immediately thereafter. The 
lever 87 is pivotally mounted at the top of one of 
the uprights -8 and attached to the cable 99 
which is quite flexible but does not stretch mate- 
rially under tension. When the lever 97 is 25 
pushed downward by the crosswire, a pull is 
exerted on the cable, thus tripping the catches 
88 and 190, shown in Fig. 12. These catches are 
pivoted to a support 19! on the base frame and 
normally hook over projections 192 and 193 re- 3O 
spectively on lever arm 194 which is in turn 
pivotally mounted on slidable arm 198. The uP- 
per end of the lever arm 104 comprises a yoke 
06 having slots 67 in each arm. These slots 
receive pins 199 projecting from the collar 198 
which encircles the 'bushing || 9 on axle 34, and 
when the catches are in place this lever serves to 
retain the spring ! ! ! away from the gear wheel 
33. When these catches are tripped, the spring 
| | , which is stronger than spring 96, forces the 
gear wheel 33 back into engagement with gear 
32, and catch 84 which bas a beveled end, 
forced over theflange ! I on gear 33. The catch 
is held in position on the flange by compression 
spring  | 8. A spring | ! 2 between the lower part 45 
of the lever arm 194 and the support 19! serves 
to pull this portion of the lever and the slidable 
arm on which it is pivoted back into position, 
and the lower catch I00 wfll then slip over the 
protuberance 13. The lever arm is then in a 5O 
diagonal position and will shortly thereafter be 
engaged by the cam 13 flxed to the axle 22. 
This cam will force the lower end oî the lever 
inward so tha if will pivot about 98 thus forcing 
ifs upper end outward, and compressing the 55 
spring Il! against abutment collar 129. When 
this motion bas continued to the proper point, 
catch 88 will drop over protuberance 192, and the 
entire clutch engaging mechanism wfll again be 60 
locked until released by contact of the lever 
with another crosswire. Compression springs !  4 
and Il8 mounted betveen the support 19! and 
the cable ends of the catches fo force them down 
into position over the protuberances 192 and 
If wfll occasionally happen that the cam ! ! 3 will 
be in cocking position at the very rime the 
machine is passing under a crosswire, and ten- 
sion is exerted on the cable. In this case the 
spring | | | wfll be released regardless of the cam 
action, since the lower catch releases the support 
|98 on which the lever arm is pivoted. Since the 
cam will rotate completely 4 times during the 
rime the gears should be in engagement, there 
will be no danger of the cocMng action failing 
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front of these rods is a hinged guide member ! 
which is so attached to the frame that upon en- 
countering a heavy wire if will be forced down- 
ward but will be returned to a vertical position 
immediately after passage of the wire by a 
biasing spring. Either this guide member or the 
slot in the clove knotter will be in engagement 
with the light wire ai all rimes, so there is no 
danger that the machine will lose the wire while 
passing through intersections. 
Suitable manual controls may be connected to 
the guide member ! 17 and the clutch mechanism 
in order that these may be manually operated in 
case of emergencies. The uprights 2 and 
diagonals 26 may be telescopic so that the height 
of the machine can be adjusted. The clove knot 
tyer may be ruade in two hinged sections biased 
together with suitable springs in order to re- 
ceive wires having a diameter too large to be 
accommodated by ti]e channel. 
If will be appreciated that my device as de- 
scribed includes a number of mechanical fea- 
tures which are well known, and for which 
mechanical equ.valents may be substituted with- 
out affecting the essential mode of operation oï 
the machine. For instance, the passages in the 
housing 6 maY be lined with various conven- 
tional materials designed fo facilitate reciproca- 
tion of the plunger, or with bearings of various 
types. The housing may be ruade in several 
parts for ease of manufacture and these parts 
may be machined or cast by various processes. 
Other clutch mechanisms may be adopted and 
the gear ratios adjusted to different systems of 
proportioning the overhead wires to the number 
of hop plants between wires. The size of the 
measuring wheel may be adapted to the length 
twine desired under any given circumstances. 
While if is simple and quick to release the 
tvine from the plunger bF severing it, other re- 
leasing mechanisms ma, be provided for the 
plunger head. The plunger maF be ruade 
woven wire or any suitable material or combina- 
tion of materials which meets the requirements 
of durabilité, fiexibflity, and relative incompress- 
ibility. Other methods of delivering the twine to 
the plunger head in measured lengths ma, be 
adopted, and the passages in the housing maF be 
so formed as to tie other knots: 
What I claire is as follows: 
1. A device ïor tying a knot in a cord com- 
prising housing and passageways therein which 
follow the outline of the knot tobe tied, a knot 
receiving cavity in said housing, slots having a 
diameter less than that of the passageways and 
connecting said passageways to said cavity, a 
flexible plunger having a diameter greater than 
that of said slots adapted to pass through said 
passageways, cord gripping means on one end of 
said plunger, and means for drawing said plunger 
through said channels. 
2. A device as claimed in claire 1 in which said 
cavity is adapted to receive and travel along a 
wire and said passageways are so disposed that 
the cord. carrying plunger enciÆcles the wire in 
the course of its trave!. 
3. A device as claimed in claire 1 in which said 
cord gripping means comprises a hook 
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operating pivoted blade adapted to cut said cord 
when said blade is forced against said hook. 
4. A device as claimed in claire 3 in which said 
passageway narrows near one end fo force said 
b]ade against said hook. 
5. A device as claimed in claire 1 in which 
said passageway bas a narrowed portion and said 
cord gripping means is adapted fo release said 
cord when it encounters said narrowed portion. 
6. A device for affixing twines to overhead 
wires comprising a vehicle, a source of twine on 
said vehicle, a knot tying device mounted on said 
vehicle and adapted to travel along said wiïe and 
means for supplying twine from said source to 
said knot tyer. 
7. A device as claimed in claim 6 in which aid 
knot tyer includes a flexible plungeï terminating 
in a cord pick up, said plunger befl]g reciprocated 
in said knot tyer af a speed determined by the 
speed of the vehicle. 
8. A device as claimed in claim 7 in which a 
p]urality of twine lengths are passed over a ro- 
tating wheel, and each twine length is presented 
in turn in a position fo be picked up by said 
plunger. 
9. A device as claimed in claire 8 in which said 
wheel carries a plurality oï cord severing devices, 
one associated with each twine and adapted to 
sever that twine after it bas been picked up by 
said plunger. 
lo. A device as claimed in claire 9 including a 
clutch adapted to disengage the driving means 
for said plunger aïter a predetermined number of 
knots bave been tied. 
11. A device as claimed in claire 10 including 
means ïor re-engaging said clutch when a wire 
is mounted running perpendicular to the wire 
about which the knots are tied. 
12. A device as claimed in claire 1 in whicl] the 
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passageway is in the shape of an overhand knot. 
13. A device as claimed in claire 1 in whlch 
the passageway is in the shape of a clore hitch. 
14. A device as claimed in c!aim 1 in which the 
5 passageway is in the form of an overhand knot 
and a clore hitch. 
15. A device as claimed in claire 14 in which 
said plunger picks up the cord ai a point inter» 
mediate its ends, draws it first through the over- 
I0 hand knot portion of the housing to form an 
overhand knot and then through the cl,ove hitch 
portion to forma double clore hitch in the loop 
portion of the overhand knot. 
16. A device as claimed in claire 6 in which 
15 said knot tyer includes a flexible plunger termi- 
nating on a cord pick up, a plurality of cords are 
passed over a rotating measuring wheel, each 
cord is presented in turn as a position fo be 
picked up by said cord pick-up on said plunger, 
20 and said plunger is reciprocated as many rimes 
during each turn of the measuring wheel as 
there are separate cords on the wheel. 
I-IIIAlYl PIICE WILSON. 
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